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February 19, 2004 

LIQUID LUBRICANT, LUBRICATING OIL COMPOSITION, AND BEARING OIL 
INVENTOR: KAMIMURA HIDETO; EGAWATATSUYA 
APPL-NO: 2002209014 
FILED-DATE: July 18, 2002 

ASSIGNEE-AT-ISSUE: IDEMITSU KOSAN CO LTD 

PUB-TYPE: February 19, 2004 - Un-examined patent application (A) 

PUB-COUNTRY: Japan (JP) 

IPC-MAIN-CL: C 10M105#4 

IPC ADDL CL: C 10M117#2, C 10M117#4, C 10M133#12, C 10M137#4, C 10M137#8, C 10M169#2, C 
10M169#4 

CORE TERMS: lubricant, viscosity, oil, composition, oil-impregnated, kinematic, sintered, fluid 
ENGLISH-ABST: 

PROBLEM TO BE SOLVED: To provide a liquid lubricant which has a high flash point in spite of having a low 
viscosity and has low evaporability and excellent heat resistance, to provide a lubricant composition, and to 
provide an oil for a sintered oil-impregnated bearing or an oil for a fluid bearing. 

SOLUTION: The liquid lubricant comprises 21-29C hydrocarbons and has a kinematic viscosity (40[deg]C) of 
6- 16 mm (2)/s, a kinematic viscosity (100[deg]C) of 4.9 mm (2)/s or lower, a flash point of 180[deg]C or 
higher, and a pour point of -15[deg]C or lower. The lubricant composition is prepared by adding (B) at least 
one additive selected from among an antioxidant, a friction modifier, a dispersant, a corrosion inhibitor, a 
metal inactivator, a defoaming agent, a viscosity index improver, and a thickener to (A) the liquid lubricant. 
The sintered oil-impregnated bearing oil or the fluid bearing oil comprises the liquid lubricant or the lubricant 
composition. 



Source: My Sources > Patent Law > Patents > U.S. Patents, European Patents, Patent Abstracts of Japan, PCT Patents, and U.K. Qj 
Terms: patno is 2004051720 (Edit Search | Suggest Terms for My Search) 
View: Full 

Date/Time: Thursday, December 22, 2005 - 12:26 PM EST 
https://wwJexisxom/research/retrieve?_m=lfe9744cf7d4504ebc4fc0fe8446 12/22/2005 



JP 2004-51720 A 2004.2. 19 



(l9)B*BH?S*ff(JP) 



(12) & US 4$ 



1(A) (n)itfFmja^pas^ 

4fM2004-51720 
(P2004-5172DA) 
(43)&WB ¥1816*28 19H(20O4. 2. 19) 



(51) Int. CI. 

C 1 OM 106/04 

C 1 OM 117/02 

C 1 OM 117/04 

C 1 OM 133/12 

C 1 OM 137/04 



F 1 

C 1 OM 105/04 
C 1 OM 117/02 
C 1 OM 117/04 
C 1 OM 133/12 
C 1 OM 137/04 
Smsm 88#JI®3& 16 



f-73- K 
4H1 04 



ol i± 17 m mmm(zm< 



(21) aiS#^ 4#S2002-209014 O ) 2002-209014) 


(71) fcttJBA 000183646 


(22) JiiSiB ^14^7^ 18B (2002. 7. 18) 










(74) ftIA 100078732 




#3®± AS {* 




(72) HUH* -ttt 3tA 








(72)?§BJi# ttJII 31^ 








F^-A(^) 4H104 BA06A BA07A BA08A BB17B BB19B 




BE07C BH03C BH05C EA02A EA04A 




EB05 EB06 EB07 EB08 EB09 




EB10 EB11 EB13 FA01 FA02 




PA01 RA03 


(54) [^cd«w] ^tt?E»ftL mmmmgmRvw&m 



(57) immi 

[ *f ft * R ] #t Si & 2 1 ~ 2 9©Kfl2**j&»6*:0. 4 0 < CT©tfjftSS^6~ 1 6mm 2 
/ s , 1 0 OtTOSjjSIAU. 9ram J /sPiT. §1 * £ 1 8 0 <C ^ ± , ft M £ 
*«- 1 5 "C^TT* -5$t#jB»£iJ, (A) tttt#»»JWlc. (B) &fcf»ik&l, J£l£SH3i 
tttfc^J, Kfltfll. £JR*Stt<fcai, «««|, #flE»*l*l±»l&tf *B5 J: Sail©** 6 

[ a fR ■ ] fc l 



JP 2004-51720 A 2004. 2. 19 



[ # ft at * <d $g m ] 
[ w#jg 1 ] 

ifi & 2 1 ~ 2 9©tfHb****&fc?>» 4 0 *C T © ft *5 flE *t 6 ~ 1 6mm 2 / s , 1 0 
0«CT?©»«i&*«4. 9 m m 2 / s ^ T , §1 * # 1 8 0 *C ± , 1 5tH 

[atjfcjg 2 ] 

m sa 5i * a a* 2 o o < cy.±T$>-5jrtf^<JS 1 c e © © » * « » #j . 

[ W#Jg 3 ] 

m S3 et ft £ *« - 3 5 x:ekt & zmxm 1 k is m © & # fi ?» ay . 

[»**4] 10 

MBRft***f, #t l?i & 4 ~ 2 4 © 1 - T^^r>IS^?.a^n«.'>7S:<t 1 b-aiS©2fi 

5 ] 

*JRTfc*tt«8 Ot, 9 6R$ffltt4>£&ftfttl 2 »l%PiTT<65lf *ig 1 K 12 * © » 
fls 7® » SO . 
[tt*3» 6 ] 

(A) M *t 2 l-29CRfc*!|l*6ft!). 4 0 t CT©ft^«^6~l 6mm 2 / s 
. 1 0 0ttfflSSS*i4. 9mm J /sfilT, 8 Otftl, R ft £ ** - 1 

s'CttTTjft^jBtflJHw^iK. (b) sj{tK±»j. * * m * ai , # « an , m m n . & m ^ 
e tt <t sk « « m . w«»«iai±ffl&tfi«-6j:5jao4»3&»sa«n*ii>)&:<i:"b--ao* 20 

CffisfcJR 7 ] 

(A) # © JSHb * jji # , Jfc*R4~2 4©l-7;py>**5»K*l*il>fc<fc"b— « 
[ 8 ] 

9 ] 

(B) &£-0*ftftf|ft*ia'. 'J^Sl^f^I^/Xtt'J^gXXf *C7 5>i*>^ 
^W*3a6 1ClB«©f|?t^J*a^ife). 30 

[m$g 1 0 ] 

(B) J«»Olt"6 < i:5JWA**«irydr>^5&SI!l*5|6 IZ ti Wt. <D IB ft ffl W. f& %0 . 

immm 1 1 1 

4 0tTC»«iSi)!6~l 6 mm 2 /sTT**lll#fl6»;:IB«©«*ailftJ«ft. 
[ B* # JH 1 2 ] 

§1 * a a< 2 0 ot;«±T**M:ftjR6 

[ gf*JS 1 3 ] 

m ft jft ** - 3 5tJtTT$5i*Jg6 C8Btt®fttt*(|&!£ft. 
[ t» #JS 1 4 ] 

iliTC^IU 8 Ot, 9 6P$mSOjR$Sl«t 1 2RftSI5{tTTr»*»*«6 KE«©fl 40 

Jt ai e fi£ . 

[ M#J* 1 5 ] 

lf*«l~5©V»Tn)5MrtE«©iR^j@»*J^&^S^iS-&»ttS«iX««t«cilBSflll. 
[ W*JR 1 6 ] 

o 

[ * W © » M fc §tt 9? ] 
[ 0 0 0 1 ] 



JP 2004-51720 A 2004.2. 19 



* t> © T £ -5 . 
[ 0 0 0 2 ] 

c it * © a « ] 

m%.mm. # t c d , dvd, hdd, #u:*>**ir:r-j!i:2fc«jiisft*;*K>H;i> 

* — * tt , *P * . iU it ft; L T 45 D , SftTIJ 1 0 0 0 0 r pm6l±OiSl[iIjg*5gf 3n 

J8v>5ft4ii»o8iti:ioT)6*«!:i:a«*< 1 ft«*T?**a2i* 
i* 0 £ CD EUg h ;u ^ (4 & < ft 5 ffi ft It & -5 . 

« ft s> ft v> . 

. ffittfllft:4:«lll*<bt*WSfr*©»4fflJiTr**. £ fc, £©rB5;££BJib. * *S »c « 
ttft^ilTJ5 2.XXT;^ffl^fefif ^iS^ntV^ 1 1- 1 7 2 2 6 7. ft 

S¥ 2 0 0 1 - 2 4 0 8 8 5 S 1 2 0 0 2 - 1 4 6 3 7 4 ft i:) . 
[ 0 0 0 3 ] 20 
L *» b ft A* 6 , XX5^©£5ft@1£i&S£&ffiT-5<fc, # « 8f IB ** , 01*.tfCD^DV 

58 £ T £ . #l:^{i^T?fEgS£fT5, CD^DVDCtoTtt, ftIiJN { )fc¥«l:# 

0 tz 0 , ^ ^ T Z> Z\ £ (4 m J] S « ft 6 ft V» . 

* . ctnc*fb, cd, n v d rz* m m tt & & < m m ? z> - ? ® m \z it . m&ftzi&m 
± o *> us * e a* as < , t isstticfins^u - a-^-i^^^ >£gta<>:bfcg?i- 

1 » b . ^- * e> mm it iztt & -rzfztb. s ^ . 3£«i©fi«flEfl5a»io*L. 14^114 o 

■C »C i$ W S S>) Jfe S. 1 0mm 2 / s g«© t> 0i(|5*«) 5 n 5 i ^ l:ft o T ^ T ^ 5 . g 30 
itlTiUI§nTU§#iJ-a-tl/7^>Bl - ft>©*"J^7 - T & 0 , © fi 
^Sl:<toT)SS*5S(i5. ftfca-&^^ev^2«^©7l?'J - a - 7 * > tt , 4 0 t 
K 43 -5 1!) & S «S 5 m m 2 / s T & 0 . ^ ©± O 3 i*©# U - « - * 1/ 7 ^ > tt, 
4 0 < C{C*Slt^i((^S*tiSsfjl7mm 2 /s'7?*^„ «fcoT, 4 0 "C K & -5 ft *£ * # 1 
Omm 2 /sT&3ifc#j@»#J£P3§ibJ;5<h-r-2><h, *««l:5mm' / s t 1 7 
mm 2 /s<*:©:/l/>h*<ift£. £©«£•, B«£"r*»«flEtt«j«LTV> 
2S^©#'J-a-*^7^>;5^%L^-rv^fcae), jS » 3U © Jft * £ i>< , 1^ Jfe & © & * £ 

[ 0 0 0 4 ] 

[&9I##ifeL«fc5£-r-5ggS] 40 
Wf2©^^*«ft-r-5fc*^ft$nfcfc©-r, fittjetr»»J&!&*5?ISH3lfc;3C 

* » * . & is l $t < . Mttic&n-ssMM. jffl?»sijm^^s.^«§i^-g-»«isfftxt4 

[ 0 0 0 5 ] 

[sug£#fc-f5fc«>©3=-iiM 

* IS 93 3f & 14 , ffi«2BH**j*-r*fc«>fc«*WSfe&«*afc»*, i£V - a - *V7 4 > 
©Hi|sf*l-5 J -fe> (C ( R j$i & ) 10) \zm.*>-? , 09 * t£ C l 2 ( 1 - H x -fe > ) ^ c 
14 (i-^h75*-fe>) it, ;n^i^t5;it, flras l fficDj®?frSij©4'ffl^? : s 



( 4 ) JP 2004-51720 A 2004.2.19 



[ 0 0 0 6 ] 

"T £ * . * ft 9i tt . 

K Sit ffc 2 i~2 9 © m. i b * sfS *» 6 A: 0 , 4 0'CT©irtt**t6~l 6mm 2 / s , 1 0 
OtTCilSgSM, 9mm 2 / s^T. 31 * A ** 1 8 0*C^±, Si,^^- 1 5 t£( 

(A) #t sii & 2 1~2 9 ©K{b*3S^5&0, 4 0tT©ft)SK^6~ 1 6mm 2 / s 
, 1 0 OfCCB«ft*t4. 9 KT. §l*,«An 8 0 tPi±. fil^[*s - 1 5 t KTT$ 10 

(b) 8Mb is ± #k rnmm&m. a- « an , mmm. ±m^m&<tm. m 
mm* ® mm §k & ± w m ?> * o %\ <d * & z m \z n % <}> < <t i b-«©Es;M£iB-g-L 

© T * -5 . 
[ 0 0 0 7 ] 

[ft9i©illfi© J^ffi] 

#ftBJ©i£#fI?fr5'J«. 1-2 9(5^^*^*5*0, 4 CCTOlSSAU ~ 

1 6mm 2 / s . 1 0 0 t T OftSK^ 4 . 9mm 2 / s T , §1 M. ifl 1 8 OtJt 
-h , ffi m A ifi ~ 1 5 "C T T? * S . 20 
*ft^©«E*H»«lfc*»t*M8EK*»2 1-2 90Kft*IHTIi, IS SI & 4 ~ 2 4 

b<s * & 1 2 ~ 1 4 © 1 - 7;P^r>*l!&»&a«n*i:»fc»SbV». 
1 - 7J^>St ITU, MiS. 1 - !/ t- > . 1 - O r- > , 1 - -\ + -fe > , 1 - ^ ^ 
T" > , 1 - # ^ ■y- > , 1 - J * > , 1 - 5^ -te > . 1 - F t t > . 1 - f h7ft>, 1 — 
"\ 3f U- x -fe > , l - "\ 5 s -fe > . l - Or i? 9 5 s -fe > , i-/T-^-fe>, l - x -f n -fe > 
, 1 - ^\>x-Yn-fe>, l - F:t>, 1 - MJ n -fe > , 1 - f h53t>, 1 - ^ > ^ 
n -fe > , 1 - ^ * -y- a -fe > , l-^^^n-fe>, 1 - :f ^ ^ n -fe > , l-y^-n-fe>»3&« 

* »f 6 n , aeen^, #i; 1 - HTt>, i-f h7ft>#ffsi^. 

[ 0 0 0 8 ] 30 

#fti3i©tt#i@ifr3U«. 4 0 < C-r©S)^S^6~16mm 2 /s. 1 0 OtTCliftS 
*« 4 . 9mm 2 /s^T - r*0, 4 0ttOlftg*5 1 0 ~ 1 4 mm ! / s , 100 

*3S3i©*#fl»ani. 3l*^#18 0 t CJ^±T&t>. 2 0 0 tft±T$l.tjif ibV^. 
§1 'X & W , 1 8 0t*«T$5t, 3Kfttt-<»»JRttK***6-C»*. 

# ft © $ #: jffl » , SS»^C**-15'C^TT$>D, - 3 5 t:£(TTft ^ i Jf ^ L 

* r or r . 

# ft BJ3 © S£ # fl » #J « > ^SST»C*5W?.8 0 t C, 9 6Ptflt©I%Ili 1 2«l%£tTT 40 
[ 0 0 0 9 ] 

*ft9!0S»*ii»js«tt. (a) mfzmi*mmm\~ * ( b > «nb «f ik *w , & g #k # 

« jM . KF ft »J , & ® * g 1£ <b #J > « iB 3U . #*»Rfa±»2fctfi»-&J:3ai©*j&*&iB«n 
^'>ft< tfe- Jl©S&;&naj*IE£-LT&2>. 
[0010] 

(A) j£ # , W^bfc*ftBJ©^^H»^Ji:|W|-T?*.5. 

(b> /sa-ottflsftikautbTtt. t s. > mwntm ±m . 7x.;-)umm<tffi±mR.zftin 
n » it & m is. a a* m w & n * . 

T5>^it{bl»ih^JtUT«. ft *. « , t;t?fjpi;7ir;i'7$>, * y y x ;u y 50 



JP 2004-51720 A 2004. 2. 19 



^-)V7zL>UE<D : t;T)V*)l :: J7^=-)V7=i>% t . 4, 4 ' - 'J 7* )V V 7 x = )\> 7 

5 > , 4, 4' - •>* ^ > f Jb y 7 x r ^ 7 S > < 4, 4' - -7 A t •> Jby 7 i r *7 5 > 
, 4, 4' - :/ 5f ^ 7 x ~ JL/ 7 5 > , 4, 4' ^^7x^^75 > . 4 
, 4 * - / — )V 'J 7 x - )V 7 5 > ft: E <D v 5 7 ;p * 7V 5? 7 x - ^ 7 5 > $ > rF77"f Jb 
y7i^Jl-7; >, f F ^ + •/Jl'^7 i-lb? i >, f t- 7 t 7 f Jby 7 i r Jl/7 5 > 
v rh5;-Jl'y7i-Jl'7S>ftf©!|!'J7i^)k/7i-*75>l, o - y- 7 =f- )V 
7;>, 7i-A - «-t7?il'75 >, 7*f^7irjl,- a - t7f Jl/7 5 >, ^ > 5^ 
*7ir;b-o-t7f^7S>, A + yJl'7irJl'-a-t7f ^75>, ^ 7" ? 7 
i-J|/-o-t7f Jb7$>> *^fjl/7ir;i/-a-t7f JP7S>, 7-^71=^ 
-a-^-75 L JP75>ft:a:CD^-75 1 7l'T5>«*^lf-5J:t^T^, "f T? *> 5* 7 )V =¥■ ;i/ 5? io 
7 3L-)V7 5 >lOt>»*<!fS LV>. ± IE © 7 3 >^^<bl»±^J«-aX«^a«±^ffi 

[0011] 

7i7-;HtftiJhiiLTIi 1 09 *. « , 2, 6-^-tert-^'5 1 ;i'-4-^^;P 
7x7- 7K 2, 6 - 5? - t e r t -7"f ;p-4 - xf 7 i 7 - 2 , 6 - V - t e r 
t -7"f;i'-p-i'l/y'-Jl'&i , 0 ; 67 7i7-;i'^, 4, 4' - * W > If X (2, 6 
-^-tert-^^;P7xy-7U) . 2, 2* - y ^ 1/ > b* 7. (4-X^;U-6-te 

rt-^^;U7xy-;p) ft fo-77i/-JH^*(f sci^rts. ±s®7i7- 

StUb^tli LTtt. 7x/^7 v 5 > , 'O^lUn-Jl'-f h7*7- (3-7 20 
f 'J t7"D tft^- h) . t*X (3, 5-t e r t-^f*-4-hHD* s /^>j> 
)V) 7> )V 7 4 K . f ^-7lf l'>fX (3 - (3, 5--7 - t e r t-7f*-4-t P 
D =*■ -> 7 x n ;W ) ) yPtr^-^-h, 2, 6--y-tert-7"f;i'-4- (4, 6 - h* 
X < :* £ ;p * ) -1, 3, 5 - h U 7v?> - 2 - ^fi75 7) 7 i 7 - Jl'/i 

if £ n 5 . 

z.ti*>m.fcm±m<DK$.v^&&mii-z. i/ii^isfro. o i~i o mm% vmw-c 

6 D . 0. OS-SRg^WlgH^lftCjif^bVi., 
[0012] 

(B) fcft (DtiHtm £ L X , X :r 7 U > & . *K>tt35s£Oli«f*fiftft«^fift^: 

y * ;u # > « , ^ -f v - be , *m?-i'?-mt£i:<Dm&mffiwt. 'j-7;h>s, i 2 - 30 

t Fn*yXf 7 'J >l&i'©b Fn + yiKK, 7 9 'J *7 JPn -;k :* k -f )V 7 )V n 

-;pftf©8»^fiigafiis.at^eafti^:y7 7urj-;u, xf 7'j*7s >, ^75 >a 

mmfuRzf^&fa ^ j 73 ;u # > $ 7 s K**»#tf ens. 
, 0. i~5Sls$o*6iA{#i;»tHri. 

[0013] 

£> tl & . 40 
'J^SiXril'HTll, T IE © - j£ (I) ~ (V) T i? £ tl £ U >Ui7f )k $14 

[00 14] 

[<b 1 ] 



JP 2004-51720 A 2004.2.19 



R 1 On 

R 2 0-7P = 0 • • • ( I ) 

R 3 0 / 



OH 

R l 0\ I io 

)p = 0 * • • (ID 

R 2 O x 



R 1 0~P=0 • * • (III) 

I 

(0H) ^ 

20 



R2 o^P 4 • * < IV > 

R 3 CK 



;p-oh • • • (V) 

R 2 0 X 



[0015] 

± IS — jft it (I) - (V) K 43 V> T , R 1 - R 3 HR**4-3 0©7^*;PS, T 

;u - ;i/ s , 7;p*;P7y-;p«»tf7»j-;P7**A«*iRi/, r 1 - r 3 a ra — 

T S ft ^ T T J: ^ o 

^IxXTil'HT^, hy7U-**^7 i-h, h , J7*t**^7i-h, h U 40 
7iKJl/7'J-il/*X7x-h, h»J7U-^7^*^*X7x - h'J7i^^iU 
77i-Ffti'i^!), « « * hU7xr^*77i-h, h'J>P?»*77i-h 
> ^>^jl/$;7xr^*^7i-h, Jl/v?7x^^*X 7 x - h , h'J^f )k*77 

x - h , X^jl/^y^^T^X^x-h, i7l/^Jl,5;7x-^*77x-h, ^i7l^^JP7 
x-^/jNX7x^h> Xf ^7i^^y7x^JV*X7 x - v X ^ ;U 7 x X ;i/ :7 x x 
;p * X 7 x - h , yne;i/7xXJk^7xXJ^X7x - h , ^yne^7i^ii'7xx 
;U * X 7 x - b , hyif ^7xX**77x - h , F'jyDt!jl/7xXJl/*X7x-h 
, y^;i/^xX;U^^xX^*X7x - h, >?7? : ^7x^JP7xXJ|/*X7x-h, h 
'J y?^7xZJl/*X7x - h'J A*yJl/*77x - h U (2-XfJK+*>* 

) * X 37 x - h , h'Jr^>**^7x-h, h»J5|>iJ**77i-h 1 h'JSU^f* 50 



( 7 ) 



JP 2004-51720 A 2004.2. 19 



[ 0 0 l 6 ] 

;p 7 -> H jjs x 7 x — h- , 7fJl'7v'5'l { *X7i-l>, tK^T^*; H*77i - h 
« f F73yl7->«; F*X7i-K -f Vf '>il'7->*; K jK7 7 i - h, 5 >7 U 7 •> 
t>l*:ifc;*:7x— h, h'Jf->il'7->*;l ! *X7i-h, Xf 7 'J ^7 H*7 7i - h 
, ■f !/ 7. f 7 'J il' 7 ■/ *; h*^^7i-hSf*f tfSIt^Tf 
[ 0 0 l 7 ] 

I'J >Sl7f JPtl/TH, W^S, h'JI? l **X7r'f h, I- 'J 7f )l-*7 7 7-f h 10 
, h 'J 7i = Jl'*777'f h. MJn-711'*X7r'f h, h >J ( y X ;P "7 x X ;W ) J* 7. 
7r-fh. MJ (2-X^;i"N*->;i/) *X7r<h- h U 5 s -> ;U * X 7 r -f h , h'J 7 
7 l J)l'*7>7 7'fF, hU'fVtJfJl'*7,7r'f h, 5* 7 x X ^ -f V =jr -> ;i> * X 7 T -f 
h , h'J7,f7'JJ^7,7j"f h, h'J*I/'f;P*7,7r'f hSt'^f If^ut^Tt^ 

[0018] 

ji^A-f h , Dy>*x7r'f f, > J *^-1•;^>'^'f^ ^ y>3j^7.7T'fh. 5? x 7 u ;w a -y h 

Dy>*777^f h , -77izf A-f h*Dy>*X7r^ h & £ £ If -5 £ £ # T? £ -5 . 
^±©'J>^XX'7 L ;i'^©4 3 T. KU?V?JI/*^7i-h, hU7xX;>jJs7.7x— h 20 

a* $? a T * £ . 

[0019] 

z nz, z n z t 7 $. > m. & m & & 7 si > m t is x it . — « < v i > 

R "nN H • • • (VI) 

R 4 Kit 3 ~ 3 0 07JP*;PSfe L < (Jj;^-;!'*. g|»6~3 0 

©ru-;p*fcb<te7 , j-jP7;p*;i'*xte^ift&2~3 o © h fD + yjj^JUS 

55b, n tt 1 , 2Xtt3SSt. £ & . R 4 Jt&CDR" tt H — T? *> 

tS^nSt/iliTS >, -^ti7 5 >XBMJli7 5 >^$if ens. ± B2 - «8 5* 

(v i) k £ £ r 4 ©HoKIS3~3 o © 7 ;w * ;w * & L < «; 7 ;u 'ir x ;v g & , 30 

[ 0 0 2 0 ] 

; ty©&75>©#libTW:. 7f Jl-75>, <>?;k75>, A. * -> ;p 7 5 > , -> 7 P 
^\ + -> ;i/ 7 5 > . t ;7 f Jl^ 7 S > , 57H7S>, 7f7'JJI'75>, * 1/ 7 5 > 
. ^ > ;|/ 7 5 > & i* £ * 3 £ <h ri* "Tr £ . -71^7 5 >©« i ITIi, ^T"? JV7 5 > 
, •7'?>f;i'7S>, 5^s*y*75>. yyi7DA + y)l-7S>, -7 t ? f 7 5 > . 
5? 7 U 7 S > , v> 7 7 U ^ 7 5 > . J? W -f )V 7 5 > , > ¥ )l 7 5. >, X^T 

•;;>- ; &yx^y-;u75>» •^yx^y-ji^s^ ^ * -> ;u • t y :/ p a y 

- 7 5 > , ^ > ->* JU • ^ y x ^ y - ;u 7 5 > < 7xx;u-^yx^y-;U75>, h V 
jv • =t y y a n y - ;u ts. e & m \i -s z. t ha t £ . h u b & 7 s > © m t l t \t , Mj7"f 40 

h 'J^>f 5 >. h 'J a + y Jl- 7 5 > , h'J-y^ DA^y*75>, h U 
t ^ f * 7 5 > , h ij 7 9 U il/ 7 5 y , MJ Xf 7 U *7 5 / , h U t l"f JP7 5 >, h 
U A>y*7; >, *y * 1 )V • t ; I ? 7 - Jl-7 5 >, 5? 7 £ »J Jl' • ?;7n/t/-)l 

7Sy, •7t?fJh : t/i^;-ji'75>, V s ^\ + -> ;u • ^yya/w-;P75>, v> 
7'f;i"t;7'D/w-)i'7i>. ■* v ^ )V • -7i^ ;-*75>, x -x- 7 y ;u • 7 p 

A/-*7S>, ?!>']*• J>I^;-A73>, ^ ? f il' ■ -77a/W -*7 5 >. 7* 
f Jl' • •7I^X-J1'7; >. s<> )V • ~J X. ? S - )V 7 S. > , 7 x. ~ )V • V 3. $> S — )V 7 

s. > . h 'j ji/ • -77d/w - ;P7 s >, * y ;p • 5? x ^ y - ;p 7 s > , h »j x ^ y - ;u 

7S>, Fy7D;W-f7S>ft^$«l7 5ii:*iTf 5. 
[ 0 0 2 1 ] 50 



( 8 ) JP 2004-51720 A 2004.2. 19 



he it * a e ai t u « > ft^toizmnmT&m v , 7BM*t*K}§«x«i$-tr#mbT 
« , m. it m m , m. it m w & ; m. it x 7; •x- ^ > rn.it -t v y ^ > , ';tHD*jnf*#ij* 

H, ?7^7';-JKt^», ^*'j>Blxx5^ (f^^T^r-Th. *• 7 
* t. 7 x - h ) , r ;i/ * ;u ^ * * jv n =t -f jv it -a- ® , % - n * - v it&®> , f * ^ ^ 

, 5ltftMMJt^ffiiii£3-;irft-&#i £ fffi 81 ffitiu M^P) £ K £ 

■B-T#&ft*fe©Tr*0, ^ © ^ it ^ W g « # K fM KB & V> #i , — K K 5 ~ 3 OfiM 
© # ® T & S . f (Dl^Mtl/Ttt, 5fE ft; 5 - H , ffift ft *a fft , 8it ft t> 3; b ?ft , ffiS 

ft^caffl, atft:*»b36^«ift:f**tf*2:t*»T?#*. sftft m mn. <d m t v x it , rn.it* v 10 

[ 0 0 2 2 ] 

fift*l/7^>tlTli, T IB © - 5£ (VI I) 

R 6 - S . - R 6 ... (VII) 
( it + > R 5 ttSllt2~l 5 07Jk^-M, R 6 ttR*S2~l SOT^ + fi 

T*Sn*ftl'&*IJ&:£S«|i»f<5££**TT*S. £ © ft -g- « . £t Sfi & 2 ~ 1 5©*l/7-/ 
>X«^-© — ~G3g#:£, Bit it , &ftffiiti|l§;©SHfc#J£KjS£it-&£<ht£cfcoTf#£:n. 
|tl^70tlTH, 7'Dt!l/> < -f V^f >, i?-f V7f>6f*i}f ^ LV>. 20 
[ 0 0 2 3 ] 

i?hh'n*;nfjMUt;i,7r-f Hil/ta, T IE © - & ( v i i i ) 

R 7 - S „ - R 8 •■• (VIII) 

(5£<p, r 7 %.z*R a it, *n j enfem§ki~~2o<D7)i*)u&xitmviT)i*)\'M 

. J{*R6~2 0O7'J-*S. KiS7~2 0©7Jl' + ;P7U-;HXHKISt7~2 
0O7'J-*7***«t*l/, tftSBIUKH- tt*S;oTV»TfeJ:<. b « 1 ~ 
8 © g& . ) 

T*$n-SYti^-%X$.-5. £ ZL t* , R 7 2fc R 8 ^7J^JHO«^, jEtC ft; 7 )V * ;p 
£ *fc £ n 5 . 

[ 0 0 2 4 ] 30 

±ie-j5§:5£ (VI I I) ic *5 & R 7 JkZS R * «. * ^)im, if JH, n - 7* p tf 
JH, -fV^Ptfi, n-^fJH, ^V^fJl'S, s e c - ^f*S, t e r t - 7~ 

^ ;p « , &i^>f jh, & « ^ * -> ;w * , # « t* ^ ;u * > & « ^ ^ ;u * , 6- « / x 

;U S , &iT->;i'S. & H h'r i'Jl'S, > ^ P a. * -> ;p £ . -> p ^- ^ =J- )i £ , 7i-jl- 

* , t7f ;i-s, h'jju. *yu;n. ^>-7*s, ^ x * 5=- jv * fc £ & m \f Z> Z. t *i 
t €r -s . 

[ 0 0 2 5 ] 

:o-7tHu*Jl'fJl'#'J'!t^77'f Htlttt. 0tj X « , •^^>-7**'Jt;i'7r'f F 
. &f ->V-;P#'J t;k7 7-f H, h'ry)l''t> 'J t^7 r'f K , S- a 7~ J- )V # <J 

■9- )V 7 r -f H , # ffl V s t> J- )V # U U- U< 7 y -f H > 5? 7 x X )V * »J -9" )V 7 7 -i H , ^ > f 40 
P ^ > ;U # U ir ;U 7 7 -f h* i: ^ » * b < ^ ^> C i Hfl T €T -5 . 
[ 0 0 2 6 ] 

f t s? 7 y - ;u ft ^ m t b t « , m a. « , ts-ks ( i x ) 

[ ft 2 ] 



< 9 ) JP 2004-51720 A 2004.2. 19 



N — N 

II fl 

R 9 — Sc — C C — Sd - R 

S 



R 9 -Sc -C -N 
II II 



1 0 



10 



N C-S< — R 1 0 • • ■ (IX) 

N-C - S . — R 9 
II II 

N C-Sd -R' 9 



[ 0 0 2 7 ] 

( 5£ # , r • & r 1 0 « > ^n-^n**^^, Rit i ~2 o ©Rft^ii&^b, 20 
cs.tfdte, ^n^no~ 8 ©it^^-r. ) 

-tf^Stl&l, 3, 4-f 7^7'/-JK 1, 2, 4-f7?7V-;Ht#«l, 1, 4, 

^Of 7-^7y-;Ht^fttLTB, 09 * tt , 2, 5 -fT. (n-^+^^v 5 ^^) -1 
, 3, 4 - f 7-777-;k 2, 5 - fc* X (n-*^^;^^:*) -1, 3, 4-^7 
7 , /-A, 2, 5 - t*X (n-;-;Pyf t) - 1 , 3, 4-f 7^7!/-*. 2, 5 - 
h* X (1, 1, 3, 3, -T-h^^^^^^^v 5 ^*) -1, 3, 4-f 7?7';-Jk 
3, 5 - fX (n-A+y^-^ft) -1, 2, 4 - ^ 7 7 V - > 3, 5-fX (n 

- •* 9 5 1 )V 'J =f- * ) -1, 2, 4 - ^ 7 7 V - 7K 3, 5-fX (n-yn;i/>?^^) 

- 1 , 2, 4-f75'7 1 /-JK 3, 5-fX ( 1 , 1, 3, 3, -? h J^^A 30 
5? ^ * ) -1, 2, 4 - f 7-77 , /-iK 4, 5 - fX (n - ^^rz/frz?^*) - 1 , 2 

, 3-f7?7l/-*, 4, 5 - fX In - - 1 , 2, 3-f7^7 > / 

- ;P , 4, 5 - fX ( n - J — )V V 7 * ) -1, 2, 3 - T 5? 7 V — )l , 4, 5-fX 
(1, 1, 3, 3, -7-h9*7f\r79-fri>*-*) - 1 , 2, 3 - ^ 7 7 V - ;U & £* £ 

[ 0 0 2 8 ] 

f t'J>SlXf Jl-il/TIl, 7* + *h'Jf*7*77T'f h. 7 V - )U X l* 7 )l< * )U 
7 l J-*ft7 ; tX7i-h, v 5 5 * ij ;p 5? ^ * U > tt M IS fc t* # * S tl . K 5 £ U 

7;^;Pf bTH, #j . T 12 - US 5£ ( x ) 40 

[ it 3 ] 



s s 

R ,l v II II /R M 

,N-C-S. -C-I< • • • (X) 

R « a / \ R M 



[ 0 0 2 9 ] 



50 



( 10 ) 



JP 2004-51720 A 2004.2. 19 



( 5£ <f . r 1 1 - r 1 4 « , f n^enKii: i ~ 2 o©7;w*;u*£^b, e « 1 - 8 © 

3££fc£^T. ) 

u©7**;^ ^ft^ftiLTH, 03 « . fx ( 5? ' * 5 1 ;p 5=- * * ;v ;\* ^ -r 

)U ) tyxf7^ H . fx ( 57 X ^ )V 7 ■* ts )\> n =e -< ;w ) t;x^7^ K > fx ( 57 ^ ^ 
)V^-^f})vn^-i)V) ~? 7,)\>y 4 H , fx ( x" 5=- ;u ^ * * ;p a * -r ) 57 x ;p x w k . 
fx ( 5? t 5 ;w 9- ts )v n ^ -r ;w ) j?xji'7-f h* , fx (•^ti'fji'f tAii'At-on 
57 x ;p 7 ^ k & £ £ # £ b < 3Mf 5 £ £ a* T £ 5 . 

[ 0 0 3 0 ] 

$ & c , j- * ts - n * - v it -a- m t b x \* , 57 7 ;w * ;u 3? ^ ^- ts )v n 3 > wt m s& 

# , «Wttft:S6fJ£tt&2©;S#&. f7-77';-)Mt&«, > 57 ;P -9- ;i/ 7 y -f H j&» » 
1 T ife § . 
[ 0 0 3 1 ] 

£ft£f£g&fi3g3iJ©$?£bV>I3-3-&te. mfiS^^rfiSiptro. 0 1-1 Oft%CD«IT 
£ 9 , o. 0 5~5SSsg©*Bffl*<«Hciff;bv>.E-&ga«o. oiff»%*JS©*§-&tt 
. mf£ftt<Dmmmm:\z£zm&&&<Dfa±®mtfT + tt&m&tf&y). e -s- a # 1 o » 

20 



a. % 




w m -g- *t 














[ 0 


0 3 2 ] 


















( B 


) ^©^StftJirbTte. « *. tt » iM7,**^- 






x 






u 




v - 


h, &Jl*X3fc^ — h, a A ;7 -f 3 K & 3Mf 3 






« - 


















0 1^1 

\J ± J. 












y 


, 0 


. 5 — 5KS%©$£H JffSblA. 


















[ 0 


0 3 3 ] 


















( B 


) ^»©»iitl/T«, « *. « , HftC*3A 


if 




X X •y- 


;w . 


* X 




—T— 

J 




— )[, 


n A £ 88 * . K 5 s -fe x ;w n a ;7 & 7 3 K ft i* © 


7 




« 7 ;w 


x 










t% ^ 




V 


X- h , 


^ > ^ 


x y 


x y 


h 




;p 


=E J 


^P-x-h7S:t*©#ffiT;Pn-;Ug|5^xx^;i', C 


a 


- 5 X 


;p 7 * 


^ - 


h , 


c 


a 




7 )V 


+ ;u^>-tf>x;i'7^-^ - h, B a - 7 SV* )\< s< > 


if 


> x ;u 7 


* ^ — 




M g 






)V 


* )V 


^>-tf>x;ux*^-h, n a - 7 ;p + ;u ^ > -tf > 


X 




- h . 


Z n 


- 7 


JV 




)V 


> 


-t?>x;U7**-h. ca-7;u + ;i/^-7^w>x 


;u 


7 * * - 


h ft t* 


© ^ 


JS X 


)V 






* - 


D 5? > 7 5 > , N-^-u-f;nf;i,n->>^ < t*© 


7 


^ > ^ , 


57 7 ;p 




7}s X 


7 


7 


< 


h 7 




















z. n 


$ LUE^IIJ, Sf&/£#)£:fiS*PT0 




0 1-5 


«s % 


© *s 


ffl T 


$> 


D 




o . 


o 5~2li%©«i^#t:ffibn. 


















[ o 


0 3 4 ] 


















( B 


) ^»©^M^FS14ft;^JibT«. 0y « , "? > 


h 






^ 7 


57 7 








m . 


s&^&xx^;p£©{b-&%^a*teffl^fiET£.-5. 


















d n 






0 . 


0 1 - 


0 . 


4 » 


ft 


% 




* D 


, 0. 0 1- 0. 2RI^©«(i|iiS^t:JfSl^. 


















( B 


) fi& # © *8 M <!: b T , t«->'J 3->^ltT 






w. ^ 


5=- 


-> y 


n 




> 


, ^ 


)V ■* n -> y a - > , 7t?U7^U^-h/0^fflBr^T 


















-5 . 






0 0 0 5 


- 0 . 


0 1 


s§ 




T 


* 


[ 0 


0 3 5 ] 


















( B 


) ^^©«5SJiScr6]±SijiLT«. #U7;p + ;u^ 








y 7 




;p 






U > 


. #ijt"t >, if i/>-/Dei/>*i^fr, x 




> - ^ 


X >^ 






X 




1/ 


> — 








o 






£ ft 




1 - 1 


5 m a % 


T 




0 



30 



40 



50 



( 11 ) 



JP 2004-51720 A 2004.2. 19 



, 0. 5~7*fiX©ttB*»**fc«FSbV>. 
[ 0 0 3 6 ] 

(B) SfllibTtt, & M ± v >T > 1fi iff * b < . « * tf , 12-tFoXf 

7'J >*L i «R1, 1 2-tFaXT7 l J>lCa*||, 1 2 - k F DXf 7>J 
Na^JS^X«TfH-|l$^ (1) T*r"bO*«*if6tlS. 

(R-COO)„Mx • • • ( 1 ) 

( M x , Na, Mg, A 1 , K, C a , Li, Ti, Mn, Fe, Co, Ni, Cu 
, Z n^OTciTS D, R « , Klt4~3 0©7A*^S, 7 )]/ * )V 7 V — )V & . 7 )V 
^rniH, 7 U - Jl'TJl' + iH^^t. n«l~3©S^T*€>. ) 

( 1 ) jUC *3 V> T , M « M g , A 1 XUZ nf*St>©*tffS l/Vi. 10 
:ft6**J:5)ll<Dff*U»E^lH, »f!c#lt iSf T 0 . 0 1-1 0 f 0 , 

0. 5~5Sfg%©«gffl*<^ir»*bv». 

[ 0 0 3 7 ] 

**W©iB?fWa*«»tt. 4 0 < C-T?©«j*5g#6~16mm 2 /s-tf&S<i:«F£b<, 
8~1 4mm 2 / sT*-&i#lCjffSL<, 1 0-1 4mm 2 / sT&3£$£>lC$f 
£ b V». 

* , 3l*jft#t2 0 0'C£lJ:'V&«&#£b<. 2 1 0t;a±?*5<!:$ StJfJ K, 
ffi.Wi&tf- 3 5tHTf $5tffJU, - 4 0tttTT**t*5l:ff* IV>. 

£ £> IC . »^TlC*5tt^.8 0'C, 9 6t^t©I%l!dn 2Sl«PiTti&l.t}fi b< 

. 4*tXKTf*6tS5l:lftLH. 20 

§ i i' 1 1 1 ^ 5 , 

[ 0 0 3 8 ] 
[«*«] 

ft *s , *»«XtftfciSE«Trfflv»*a6«Siott«&^-S-MiW*«iottffitt. ^oi^lcbTil 

ft b ft. 

( 1 ) Sj#iS 

JISK 2283 £fEt?Tfll£bft. 30 

( 2 ) ±&m 

J IS K 2 5 0 ^TlSLfc. 
( 3 ) 

J IS K 2 2 6 5l:f ollf It. 
( 4 ) SflfrjA 

J IS K 2 2 6 9 let oTlt Lfe. 
( 5 ) 7 = U > AS 

J IS K 2 2 5 6 \Z U o T ffi ft b & . iOtAifiVMIf, »B* JA&iiKiBf*, £ 
& $ -fr ^ T V» . 

(6)»Jg|g|SS4i&(Sit&$S) 40 
J I S K 2 5 4 0©jS?t^^$ftS^^IC^$nTH^^ggS^mS^^?&&fflV^ 
*>^JHSlgtLT, 8 0-C. 9 6B$Pa©JS3S£fiiJftbfc.^n£S#g5T*b8l 
fft « £ b ft . 

£ ft , 9 6R*mfifc®tti*|*KeaftL. ittfc^J&ftX^v^OtffcfefcKbfc. 

ft *s . n s * a *e r s a £ i o y ? h jv / h r b & ^ ft* . 

( 7 ) WffifittSSI* 

ASTM D 2 7 8 3 «!l/T. Ifi* 1 , 8 0 0 r pm, Sia©*#Tff o fc. fi 

* # ss # «r a (lnl) t Rfi « «f a; (wl> a>e>ffiftj£*§fif* < l w i > £ # ft . £ © 

« is* * £ VMS f Mi Iff fi #t & » T7 * * . 

( 8 ) ®mmik&.i& so 



( 12 ) 



JP 2004-51720 A 2004.2. 19 



ASTM D 2783lC?ftl/T,tS 392N. iCStl, 200rpm, ttI80 

Vft. 
[ 0 0 3 9 ] 

nmm 1 ~ 2 Rzfitt&m 1 ~ 4 

1 TP f o 

& 35 , ilt, ftRMlO*I#U-o-tl/7-f>tt, Amocottfi, ffi A £ DU 
RASYN1 6 2, tfcK«2©rfrlE#U-o-*l«'7-f>tt, A m o c o §J . ft A £ 
DURASYN164£/BV>fc„ 

[ 0 0 4 0 ] 

[* 1 ] 



( 13 ) 



JP 2004-51720 A 2004.2. 19 



T— 

m 


m 


'1 
H 


JL 
1 

if 

Cs 
+r 
i.\ 


11.54 I 


CM 
CM 
CO 


* 

o 
o 
o 

cm 

CM 
CM 


CM 
O 
O 


o 

T 


1 20> 1 


8 


CO 

s 

M 


o£ 
<n 

0$ 

6 

#1 

V 

r\ 
J* 

-k 
i 


CM 

BE 
8 
U 

O <o 


CM 

o 


CO 
Ok 

r— 

CM 


S3 
O 

o 
o 

» — ' 

CM 
O) 
r- 


S 
o 


8 

m 
i 


lO 


CO 
CO 
CM 


CM 


A 

V 

r\ 
i 

1 


«fc 

m 

in 
e 

•*» 
is 
i 


o> 


e» 

CO 


m 

o 
o 
o 

CM 
CM 
CM 


© 
o 


✓\ 
o 
in 
1 


CQ 
CM 

Y— 


CO 

If) 

Oi 
<Ji 


5 


A 

-k 
i 

% 

St 

i& 


S 
« 

n 
e 

¥ 
1h 
1 




CO 


1ft 

2 
a 

CD 

in 

T— 


o 
o 


o 
io 
1 


<o 
o 

CD 


LO 

o 


CM 

5 
W 


A 
it 

*k 
i 


A 

IK* 

fa 

t— 


o> 

oi 


CM 

CSJ 
CO 


Si 
o 
o 
a 

00 
CM 


o 


T 


iri 


CO 
OS 

CO 

o> 


r- 

5 

«5 
M 


A 
+? 


y 

A_ 

It* 

1 


00 
CM 

o> 


CO 

CO 

CM* 


o 
o 
o 

o 

CM 


CO 

p 
© 


-«* 

1 


CO 
CO 

o 


CO 

oS 

CO 






In 

\ 

E 


\ 

E 
E 


£ 


"HE 

\ 

o 

c 
c 


g 




ft 

R 

rv;< 


P 
o 

8 


o 

T"" 

Ss 
& 
s 




tp 

& 

<H 




"as 
H 



10 



20 



30 



40 



&Sl+0 5l*jaK45W'S, COCSJi;PMS[t J IS K 2265l"l2p8!lb> P 50 



( 14 ) 



JP 2004-51720 A 2004.2. 19 



[ 0 0 4 1 ] 

nmm 3 ~ 9 R&tti&m 5 

(A) j£ # © S ?S ( Jfi flt fl » «l ) R (B) j£#©mM£LT, «2ir^TJiS#£fflV> 

[ 0 0 4 2 ] 
[* 2 ] 



( 15 ) 



JP 2004-51720 A 2004. 2. 19 



fin 



3 



CM I 



CO 



CD 



5 



o> 



05 
05 



OS 

o> 

00 

o 



CM 

6 
P 



I 



in 
O 



in 
o 



in 
o 



m 
o 
d 



K 



at 

K 
H 



«9i 

Alf 
o 



5 

K- 
4H 



CO 



CO 



CO 



m 



P 



IN 
o 
o 
o 



an 



CM 



in 



id 



oo 



10 



i 



m 



W 
m 
m 
mm 



m 



10 



20 



m 



m 

, N. ^ 



G 

^ 



30 



as 



40 



: >> - # = 5 0 : 5 0 ( ^ JUtfc ) CO 21 % T? $> -5 . 

[0043] 50 



J 



( 16 ) 



JP 2004-51720 A 2004.2. 19 



£ Si v> 31 * ,6 £ & , I^LK, W *fc tt K « ft * . JlSSS^-^VlctefliSft 



( 17 ) 



JP 2004-51720 A 2004.2.19 



(51) Int. CI. 7 

C 1 OM 137/08 

C 1 OM 169/02 

C 1 OM 169/04 

// C 1 ON 10:02 

CI ON 10:04 

CI ON 20:00 

CI ON 20:02 

CI ON 40:02 

C10N 50:10 



F I (##) 
C 1 OM 137/08 
C 1 OM 169/02 
C 1 OM 169/04 
CI ON 10:02 
CI ON 10:04 
CI ON 20:00 A 
C 1 0 N 20:02 
C 1 0 N 40:02 
C 1 ON 50:10 



